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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the  Recommended 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Investiga¬ 
tions.  Copies  of  these  guidelines  may  be  obtained  from  the  Office 
of  Chief  of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a 
Phase  I  investigation  is  to  identify  expeditiously  those  dams  which 
may  pose  hazards  to  human  life  or  property.  The  assessment  of  the 
general  condition  of  the  dam  is  based  upon  available  data  and 
visual  inspections.  Detailed  investigation  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and  de¬ 
tailed  computational  evaluations  are  beyond  the  scope  of  a  Phase  I 
investigation;  however,  the  investigation  is  intended  to  identify 
any  need  for  such  studies. 


In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions 
at  the  time  of  inspection  along  with  data  available  to  the  in¬ 
spection  team. 


It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume 
that  the  present  condition  of  the  dam  will  continue  to  represent 
the  condition  of  the  dam  at  some  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  is  based  on  the  estimated  Probable 
Maximum  Flood  (greatest  reasonably  possible  storm  runoff)  for  the 
region,  or  fractions  thereof.  The  Spillway  Design  Flood  provides  a 
measure  of  relative  spillway  capacity  and  serves  as  an  aid  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition, 
and  the  downstream  damage  potential. 


Breach  analyses  are  performed,  when  necessary,  to  provide  data 
to  assess  the  potential  for  downstream  damage  and  possible  loss  of 
life.  The  results  are  based  on  specific  theoretical  scenarios 
peculiar  to  the  analysis  of  a  particular  dam  and  are  not  applicable 
to  other  related  studies  such  as  those  conducted  under  the  Federal 
Flood  Insurance  Program. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 

ABSTRACT 


North  Lake  Dam:  NDI  I.  D.  No.  PA-00268 


Owner: 

State  Located: 
County  Located: 
Stream: 

Inspection  Date: 
Inspection  Team: 


Marcon,  Inc. 

Pennsylvania  (PennDER  I.D  No.  52-180) 
Pike 

Branch  of  Hornbecks  Creek 

16  October  1980 

GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and  available 
engineering  data,  the  dam  is  considered  to  be  in  fair  condition. 

The  size  classification  of  the  facility  is  small  and  the  hazard 
classification  is  considered  to  be  high.  In  accordance  with  the 
recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  ranges 
between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF.  Since 
the  facility  is  classified  near  the  lower  bounds  of  the  small 
category,  the  SDF  for  the  facility  is  considered  to  be  the  1/2  PMF. 
Results  of  the  hydrologic  and  hydraulic  analysis  indicate  the 
facility  will  pass  and/or  store  approximately  24  percent  of  the  PMF 
prior  to  embankment  overtopping,  assuming  the  existing  earth  dike 
across  the  spillway  is  removed.  The  conditions  of  overtopping  are 
not,  however',  considered  sufficient  to  cause  failure  of  the  dam. 
Thus,  as  North  Lake  Dam  cannot  accommodate  a  flood  of  1/2  PMF 
magnitude,  its  spillway  is  considered  to  be  inadequate,  but  not 
seriously  inadequate. 

It  must  be  emphasized,  however,  that  if  the  dike  were  not  removed 
and  present  conditions  were  to  persist,  the  spillway  at  North  Lake 
Dam  would  accommodate  only  a  minimal  percentage  of  the  PMF.  More¬ 
over,  the  entire  embankment  would  likely  be  overtopped  and  could 
fail,  possibly  threatening  lives  and  property  downstream. 

It  is  recommended  that  the  owner  immediately: 

a.  Remove  the  earth  and  rock  dike  from  the  spillway  channel 
entrance  in  order  to  provide  for  maximum  unobstructed  flow.  In 
addition,  excess  vegetation  should  be  cleared  from  along  the  spill¬ 
way  discharge  channel  that  parallels  the  downstream  embankment  toe. 
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North  Lake  Dam:  NDI  I.D.  No.  PA-00268 

b.  Provide  interim  erosion  protection  along  the  spillway 
right  sidewall  adjacent  the  embankment,  as  well  as,  along  the  crest 
and  slopes  of  the  low  portion  of  the  embankment  immediately  to  the 
right  of  the  spillway  until  a  more  formal  spillway  assessment  is 
completed. 


c.  Retain  the  services  of  a  registered  professional  engineer 
experienced  in  the  hydraulics  and  hydrology  of  dams  to  more  accu¬ 
rately  assess  the  adequ.  zy  of  the  spillway  and  to  prepare  recommen¬ 
dations  deemed  necessary  to  make  the  facility  hydraulically  adequate. 

d.  Provide  means  for  controlling  flow  through  the  outlet 
conduit  at  its  inlet  end  or  a  plan  to  block  flow  at  the  inlet 
should  emergency  conditions  develop  along  the  length  of  the  conduit 
within  the  embankment.  In  addition,  the  discharge  end  of  the 
conduit  should  be  cleared  of  all  obstructing  materials  that  may 
hamper  discharge. 

e.  Continue  to  observe  in  all  future  inspections  the  seepage 
at  the  downstream  embankment  toe  in  the  vicinity  of  the  outlet 
conduit  noting  any  changes  in  its  general  condition. 

f.  Backfill  and  regrade  the  tire  ruts  observed  along  the 
embankment  crest. 

g.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  future  proper  care  and  operation  of  the  facility. 

Included  in  the  manuals  should  be  provisions  to  clear  excess  vegeta¬ 
tion  from  the  embankment  slopes  on  a  regular  basis  to  afford  an 
unobstructed  view  of  the  facility. 

h.  Develop  a  formal  warning  system  for  the  notification  of 
downstream  inhabitants  should  hazardous  embankment  conditions 
develop.  Included  in  the  plan  should  be  provisions  for  around- 
the-clock  surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
NORTH  LAKE  DAM 

NDI#  PA-00268,  PENNDER#  52-180 
SECTION  1 

GENERAL  INFORMATION 


1 . 0  Authority. 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized  the 
Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  program  of  inspection  of  dams  throughout  the  United  States. 


1 . 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a  hazard  to 
human  life  or  property. 


1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  North  Lake  Dam  is  an  earth  em¬ 
bankment  approximately  18  feet  high  and  730  feet  long,  including 
spillway.  The  facility  is  provided  with  an  uncontrolled,  roughly 
trapezoidal  shaped  spillway  channel  cut  through  soil  and  rock  at 
the  left  abutment.  Drawdown  capability  is  provided  by  a  12-inch 
diameter  cast  iron  pipe  (CIP)  that  discharges  at  the  downstream  em¬ 
bankment  toe.  Flow  through  the  conduit  is  manually  controlled  at 
the  discharge  end  by  a  12-inch  diameter  gate  valve. 

b.  Location.  ^North  Lake  Dam  is  located  on  a  branch  of 
Hornbecks  Creek  in  Delaware  Township,  Pike  County,  Pennsylvania. 

The  facility  is  located  approximately  1,500  feet  upstream  and  west 
of  Wild  Acres  Lake,  and  about  five  miles  from  U.  S.  Route  209  which 
parallels  the  Delaware  River  in  this  area.  The  dam,  reservoir  and 
watershed  are  contained  within  the  Lake  Maskenozha,  Pennsylvania- 
New  Jersey,  7.5  minute  U.S.G.S.  topographic  quadrangle  (see  Fig¬ 
ure  1,  Appendix  E).  The  coordinates  of  the  dam  are  N41°12.7'  and 
W74°57 .4 ' . 

c.  Size  Classification.  Small  (18  feet  high,  112  acre-feet 
storage  capacity  at  top  of  dam). 

d.  Hazard  Classification.  High  (see  Section  3.1.e).  r, 

e.  Ownership .  Marcon,  Inc. 

155  Willowbrook  Boulevard  \ 

P.  0.  Box  460 
Wayne,  New  Jersey  07470 
Attn:  Joseph  J.  Marone 
Vice  President 
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f.  Purpose.  Recreation. 

g.  Historical  Data.  No  information  relative  to  the  history 
of  North  Lake  Dam  is  available  from  PennDER  files .  A  representa¬ 
tive  of  Monroe  Engineering,  Inc.  (subsidiary  of  Marcon,  Inc.) 
indicated  the  dam  was  designed  by  Monroe  Engineering  and  con¬ 
structed  by  G.H.  Litts  of  East  Stroudsburg,  Pennsylvania  in  1972. 


1 . 3  Pertinent  Data . 


Drainage 


lare  miles' 


b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  Outlet  Conduit  -  Discharge  curves 
are  not  available. 

Discharge  Capacity  of  Spillway  at  Maximum  Pool  =  240  cfs 
( see  Appendix  D ,  Sheet  10 ) . 

c.  Elevations  ( feet  above  mean  sea  level).  The  following 
elevations  were  obtained  from  field  measurements  based  on  the 
assumed  elevation  of  normal  pool  at  1125.0  feet  as  estimated  from 
Figure  1,  Appendix  E  (also  see  Appendix  D,  Sheet  1).  There  are  no 
drawings  available  which  indicate  design  elevations  or  depicting 
design  dimensions. 


Top  of  Dam 

Maximum  Design  Pool 

Maximum  Pool  of  Record 

Normal  Pool 

Spillway  Crest 

Top  of  Dike  in  Spillway 

Upstream  Inlet  Invert 

Downstream  Outlet  Invert 

Streambed  at  Dam  Centerline 

Maximum  Tailwater 


1227.0  (field). 

Not  known. 

Not  known. 

1225.0  (assumed  datum) 
1225.0  (field). 

1226.8  (field). 

Not  known. 

1208.8  (field). 

Not  known. 

Not  known. 


Reservoir  Length  (feet). 


Top  of  Dam 
Normal  Pool 


1700 

1600 


Storage  ( acre- feet ] 

Top  of  Dam 
Normal  Pool 


Reservoir  Surface  (acres! 


Top  of  Dam 
Normal  Pool 


17 

15 
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g.  Dam. 

Type 

Length 

Height 

Top  Width 

Upstream 

Downstream  Slope 
Zoning 

Impervious  Core 
Cutoff 

Grout  Curtain 


Earth. 

700  feet  (excluding  spill¬ 
way). 

18  feet  (field  measured; 
embankment  crest  to  down¬ 
stream  outlet  invert). 

15  feet  (minimum). 

23  feet  (maximum). 

Varies  left  to  right; 

4 . 5H: IV  to  2H:1V. 

4 . 5H : IV . 

Not  known. 

Not  known. 

Not  known. 

Not  known. 


Crest  Elevation 


Crest  Length 


j .  Outlet  Conduit. 


None . 


Uncontrolled,  roughly 
trapezoidal  shaped  channel 
with  no  regulating  weir, 
cut  through  soil  and  rock 
at  the  left  abutment. 
Discharge  regulated  by 
channel  slope. 

1225.0  feet  (assumed  eleva¬ 
tion  of  normal  pool:  see 
Appendix  D,  Sheets  1  and 
5). 

Trapezoidal  shaped  cross 
section;  30  feet  at  top  and 
25  feet  at  bottom. 


Type 


12-inch  diameter  cast  iron 
pipe. 
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Length  Not  known. 

Closure  and  Regulating 

Facilities  Flow  through  the  outlet 

conduit  is  manually  con¬ 
trolled  by  a  12 -inch  dia¬ 
meter  gate  valve  located  at 
its  discharge  end. 


Access 


The  control  mechanism  is 
accessible  by  foot  at  the 
downstream  embankment  toe. 
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SECTION  2 
ENGINEERING  DATA 


2 . 1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design  reports, 
calculations,  miscellaneous  design  data,  correspondence,  state 
inspection  reports,  design  or  construction  drawings  are  available 
from  either  the  owner  or  the  PennDER. 

b.  Design  Features . 

1.  Embankment.  Based  strictly  on  visual  observations 
and  field  measurements,  general  statements  can  be  made  regarding 
the  embankment  design.  The  dam  is  an  18-foot  high  embankment  730 
feet  long,  including  spillway.  It  is  broad  based  with  a  downstream 
embankment  face  set  on  a  relatively  gentle  slope  of  4.5H:1V  and  an 
upstream  embankment  face  whose  slope  varies  (above  normal  pool 
level),  from  left  to  right,  from  4.5H:1V  to  2H:1V.  The  embankment 
crest  varies  in  width  being  narrowest  (15  feet  minimum  width)  near 
the  right  abutment  and  widest  (23  feet  maximum  width)  near  the 
spillway.  There  is  no  clearly  defined  riprap  zone  along  the  up¬ 
stream  embankment  face;  however,  the  embankment  fill  is  dense  and 
very  rocky  and  appears  adequately  durable.  Surface  soil  consists 
of  a  brown  clayey  silt  and  rock  fragments  which  appears  suitable 
for  embankment  construction.  No  information  is  available  relative 
to  the  internal  composition  or  foundation  design  of  this  structure. 

2 .  Appurtenant  Structures. 

a)  Spillway.  The  spillway  is  an  uncontrolled, 
roughly  trapezoidal  shaped  channel  cut  through  soil  and  rock  at  the 
left  abutment.  The  spillway  was  constructed  without  any  type  of 
regulating  weir  or  well  defined  control  section.  Recently,  in 
order  to  raise  the  level  of  normal  pool,  a  small  earth  and  rock 
dike  was  placed  across  the  channel  entrance,  effectively  blocking 
spillway  discharges  (see  Photographs  5  and  6). 

b)  Outlet  Conduit.  The  outlet  conduit  is  a  12- 
inch  diameter  cast  iron  pipe  exposed  only  at  its  discharge  end 
located  along  the  downstream  embankment  toe.  At  this  point,  flow 
is  manually  regulated  by  a  12-inch  diameter  gate  valve. 

c.  Specific  Design  Data  and  Criteria.  No  design  data  or 
information  relative  to  design  procedures  are  available. 


2.2  Construction  Records. 


No  construction  records  available  for  this  facility. 
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2.3  Operational  Records. 

Records  of  the  day-to-day  operation  of  the  facility  are  not 
maintained. 


2.4  Other  Investigations. 

There  are  no  available  records  concerning  formal  studies  or 
investigations  of  North  Lake  Dam. 


2.5  Evaluation. 

There  is  no  information  available  relative  to  the  design  or 
construction  of  this  facility.  Visual  inspection  indicates  that 
the  structure  has  a  broad  base  and  a  relatively  gentle  downstream 
embankment  face.  The  surface  soil  appears  suitable  for  earth 
embankment  construction.  The  data  gathered  during  the  inspection 
are  considered  sufficient  to  make  a  reasonable  Phase  I  assessment 
of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3 . 1  Observations . 

a.  General.  The  general  appearance  of  the  facility  suggests 
the  dam  and  its  appurtenances  are  in  fair  condition. 

b.  Embankment.  Observations  made  during  the  visual  in¬ 
spection  indicate  the  embankment  is  in  fair  condition,  but  in  need 
of  general  maintenance.  No  evidence  of  seepage  through  the  downs¬ 
tream  embankment  face,  sloughing,  erosion  or  animal  burrows  was 
observed.  The  embankment  crest  is  noticeably  low  (in  excess  of 
1-foot)  near  the  spillway  relative  to  the  remainder  of  the  crest. 
About  two-thirds  of  the  embankment  is  overgrown  along  an  area 
extending  approximately  400  feet  to  the  right  of  the  spillway.  The 
vegetation  is  characterized  as  primarily  brush  and  high  weeds  with 
clumps  of  small  trees  strewn  throughout  (see- Photographs  2  and  3). 
In  contrast,  much  of  the  embankment  crest  and  upstream  face  are 
bare  and  unprotected  with  only  light  vegetation  visible  (see  Photo¬ 
graphs  2  and  4).  Several  long  tire  ruts  scar  the  crest  near  the 
spillway.  A  small  area  characterized  by  swamplike  vegetation  is 
located  about  350  to  375  feet  from  the  right  abutment  along  the 
downstream  embankment  toe.  Seepage  was  observed  at  the  downstream 
embankment  toe  near  the  outlet  conduit  flowing  at  a  rate  of  about 
two  to  three  gpm  (see  Photograph  8).  The  flow  is  suspected  of 
being  either  seepage  through  the  embankment  foundation,  or  perhaps 
drainage  from  a  concealed  toe  drain.  A  precise  assessment  of  the 
condition  is  difficult  without  adequate  design  data  and  drawings. c. 

c .  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be  in  poor 
condition.  Efforts  to  raise  the  pool  level  by  placing  a  small 
earth  and  rock  dike  across  the  channel  entrance  has  resulted  in  a 
substantial  reduction  of  the  discharge  capacity  of  the  channel. 

The  channel  is  apparently  founded  in  rock  as  evidenced  by  the  large 
boulders  visible  in  the  discharge  channel  (see  Photograph  6); 
however,  it  is  poorly  defined  with  non-uniform  side  slopes.  The 
right  spillway  wall  appears  to  be  formed  by  the  embankment  and  is 
not  adequately  protected.  Rock  is  scattered  along  the  discharge 
channel,  but  does  not  appear  to  have  been  formally  placed  and 
probably  provides  only  minimal  erosion  protection.  The  portion  of 
the  discharge  channel  that  parallels  the  downstream  embankment  toe 
is  heavily  overgrown  with  brush  and  small  trees  that  could  po¬ 
tentially  obstruct  flow. 

2.  Outlet  Conduit.  The  only  visible  section  of  the 
outlet  conduit  is  its  discharge  end  and  control  mechanism  located 
along  the  downstream  embankment  toe.  Provisions  to  control  flow  at 
the  upstream  end  during  emergency  conditions  are  not  available. 

The  control  mechanism  is  reportedly  functional;  however,  it  was  not 
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operated  in  the  presence  of  the  inspection  team.  The  conduit  is 
partially  submerged  by  silt  and  water  which  emanates  from  an  uni¬ 
dentified  seepage  source  located  several  feet  above  and  to  the  left 
of  the  conduit  (see  Photographs  7  and  8).  The  area  should  be 
cleared  and  the  seepage  observed  in  future  inspections . 

d.  Reservoir  Area.  The  general  area  surrounding  the  reser¬ 
voir  is  composed  of  moderate  to  steep  slopes  that  are  heavily 
forested.  Several  dwellings  are  located  around  the  perimeter  of 
the  reservoir;  however,  the  watershed  is  primarily  undeveloped  at 
present.  No  signs  of  slope  distress  were  observed. 

e.  Downstream  Channel .  Discharges  from  North  Lake  Dam  flow 
into  a  narrow,  wooded  valley  with  steep  confining  slopes.  The 
first  inhabitable  structure  located  downstream  is  a  single  cottage 
situated  well  above  the  streambed  immediately  below  the  embankment. 
As  the  stream  approaches  Wild  Acres  Lake,  about  1,500  feet  down¬ 
stream  of  North  Lake  Dam,  the  channel  grade  flattens.  Several 
dwellings  are  situated  within  the  reach  between  the  dams  suffi¬ 
ciently  near  the  channel  to  possibly  be  affected  by  the  high  flows 
resulting  from  an  embankment  breach.  The  population  of  the  valley 
between  the  dam  and  Wild  Acres  Lake  is  estimated  at  between  20  and 
30  persons  during  the  peak  vacation  seasons  and  on  weekends .  Thus , 
the  hazard  classification  for  North  Lake  Dam  is  considered  to  be 
high. 


Wild  Acres  Lake  is  located  about  1,500  feet  downstream  of 
North  Lake.  It  is  a  larger  reservoir  than  North  Lake  having  a 
surface  area  of  82  acres  at  normal  pool .  The  impounding  structure 
is  located  at  the  northeast  end  of  the  reservoir  opposite  the  inlet 
from  North  Lake  Dam.  Wild  Acres  Lake  Dam  is  an  earth  and  rockfill 
embankment  about  nine  feet  high  and  420  feet  long  (Phase  I  Inspec¬ 
tion  Report,  National  Dam  Inspection  Program,  NDI  I.D.  No.  PA-00407, 
prepared  by  GAI  Consultants,  Inc.,  Dated  January  1981).  The  spill¬ 
way  has  1.3  feet  of  available  freeboard  and  110  acre-feet  of  flood 
storage . 


3 .2  Evaluation. 

The  overall  appearance  of  the  facility  suggests  it  to  be  in 
fair  condition.  The  facility  is  in  need  of  a  program  of  regular 
routine  maintenance  with  specific  provisions  to  annually  cut  back 
excess  vegetation  from  the  embankment  and  spillway  channel  and  to 
maintain  the  operability  of  the  outlet  conduit.  The  seepage  ob¬ 
served  by  the  inspection  team  near  the  outlet  conduit  should  be 
observed  in  future  inspections  and  remedial  measures  implemented, 
if  necessary.  Immediate  action  should  also  be  taken  to  remove  the 
small  earth  and  rock  dike  presently  obstructing  the  spillway  and  to 
provide  adequate  erosion  protection  along  that  portion  of  the 
embankment  which  forms  the  right  sidewall  of  the  channel.  A  plan 
to  control  flow  at  the  upstream  end  of  the  outlet  conduit,  if 
emergency  conditions  develop  within  the  outlet  pipe  beneath  the 
embankment,  should  also  be  devised.  Tire  ruts  along  the  crest 
should  be  backfilled  or  regraded. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Normal  Operating  Procedure. 

North  Lake  Dam  is  essentially  a  self-regulating  facility. 

That  is,  under  normal  operating  conditions,  the  outlet  conduit  is 
closed  and  excess  inflows  are  automatically  discharged  through  the 
uncontrolled  spillway.  The  outlet  conduit  control  mechanism  is  not 
operated  on  a  regular  basis,  but,  is  reportedly  functional.  No 
formal  operations  manual  is  available. 


4 . 2  Maintenance  of  Dam . 

No  formal  maintenance  program  has  been  established  at  this 
facility  and  no  formal  maintenance  manuals  are  available.  The 
facility  is  reportedly  maintained  on  an  unscheduled  basis  by  the 
owner's  maintenance  staff. 


4.3  Maintenance  of  Operating  Facilities. 
See  Section  4.2  above. 


4.4  Warning  System. 

No  formal  warning  system  is  presently  in  effect. 


4.5  Evaluation. 

The  general  appearance  of  the  facility  indicates  a  lack  of 
adequate  maintenance.  No  formal  operations  or  maintenance  manuals 
are  available,  but  are  recommended  to  ensure  the  proper  future  care 
and  operation  of  the  facility.  In  addition,  formal  warning  system 
procedures  should  be  incorporated  into  these  manuals  to  provide  for 
the  protection  of  downstream  residents  should  hazardous  embankment 
conditions  develop. 


5.3  Visual  Observations. 

The  earth  and  rock  dike  recently  placed  across  the  spillway 
channel  substantially  reduces  its  discharge  capacity  and  should  be 
removed  immediately.  Furthermore,  additional  erosion  protection 
should  be  provided  along  that  portion  of  the  embankment  that  abuts 
the  right  sidewall  of  the  spillway  channel.  The  downstream  channel 
should  also  be  cleared  of  brush  and  debris  to  provide  unobstructed 
discharge . 


5.4  Method  of  Analysis. 


The  facility  has  been  analyzed  in  accordance  with  the  pro¬ 
cedures  and  guidelines  established  by  the  U.  S.  Army,  Corps  of 
Engineers,  Baltimore  District,  for  Phase  I  hydrologic  and  hydraulic 
evaluations.  The  analysis  has  been  performed  utilizing  a  modified 
version  of  the  HEC-1  program  developed  by  the  U.  S.  Army,  Corps  of 
Engineers,  Hydrologic  Enginering  Center,  Davis,  California. 
Analytical  capabilities  of  the  program  are  briefly  outlined  in  the 
preface  contained  in  Appendix  D. 


Summary  of  Analysis . 


a.  Spillway  Design  Flood  (SDF).  In  accordance  with  pro¬ 
cedures  and  guidelines  contained  in  the  National  Guidelines  for 
Safety  Inspection  of  Dams  for  Phase  I  Investigations,  the  Spillway 
Design  Flood  (SDF)  for  North  Lake  Dam  ranges  between  the  1/2  PMF 
(Probable  Maximum  Flood)  and  the  PMF.  This  classification  is  based 


on  the  relative  size  of  the  dam  (small)  and  the  potential  hazard  of 
dam  failure  to  downstream  developments  (high).  Since  the  facility 
is  classified  near  the  lower  bounds  of  the  small  category,  the  SDF 
for  the  facility  is  considered  to  be  the  1/2  PMF. 
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b.  Results  of  Analysis.  North  Lake  Dam  was  evaluated  under 
near  normal  operating  conditions.  That  is,  the  reservoir  was 
initially  at  its  normal  pool  or  spillway  elevation  of  approximately 
1225.0  feet,  with  the  spillway  channel  discharging  freely.  The 
spillway  consists  of  a  roughly  trapezoidal  shaped  channel  cut 
through  soil  and  rock  at  the  left  abutment.  At  the  time  of  inspec¬ 
tion  there  was  a  small  earth  and  rock  dike  obstructing  the  spillway 
channel,  built  for  the  purpose  of  raising  the  reservoir  level.  It 
was  assumed  in  the  analysis  that  the  obstruction  was  removed,  since 
the  available  freeboard  with  the  dike  in  place  was  only  about  0.2 
feet,  resulting  in  a  greatly  reduced  spillway  capacity.  Also,  the 
outlet  conduit  was  assumed  to  be  nonfunctional  for  the  purpose  of 
analysis,  since  the  flow  capacity  of  the  conduit  is  not  such  that 
it  would  significantly  increase  the  total  discharge  capabilities  of 
the  dam  and  reservoir.  All  pertinent  engineering  calculations 
relative  to  the  evaluation  of  North  Lake  Dam  are  provided  in  Appen¬ 
dix  D. 


Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of  North 
Lake  Dam  can  accommodate  only  about  24  percent  of  the  PMF  prior  to 
embankment  overtopping.  Under  1/2  PMF  (SDF)  conditions,  the  embank¬ 
ment  was  overtopped  for  about  5 . 0  hours ,  by  depths  of  up  to  1.0 
foot  (see  Appendix  D,  Summary  Input/Outout  Sheets,  Sheet  D) . 

However,  only  about  30  feet  of  the  700-foot  long  embankment  was 
actually  overtopped.  This  occurred  at  a  low  area  located  adjacent 
to  the  spillway  right  sidewall.  Since  only  a  small  portion  of  the 
embankment  is  subject  to  overtopping,  and  the  structure  is  broad 
based  with  a  relatively  gentle  downstream  slope;  the  dam  appears 
unlikely  to  catastrophically  fail  under  less  than  1/2  PMF  condi¬ 
tions.  Thus,  breach  analyses  were  not  conducted. 


5.6  Spillway  Adequacy. 

As  presented  previously,  assuming  the  existing  earth  dike 
across  the  spillway  is  removed.  North  Lake  Dam  can  accommodate  only 
about  24  percent  of  the  PMF  prior  to  embankment  overtopping. 

Though  the  facility  cannot  accommodate  a  flood  of  at  least  1/2  PMF 
(SDF)  magnitude  without  embankment  overtopping,  the  possible  down¬ 
stream  consequences  of  embankment  failure  due  to  overtopping  were 
not  evaluated,  since  it  was  concluded  that  the  dam  was  not  likely 
to  fail  under  these  conditions  (in  accordance  with  Corps  directive 
ETL- 1110-2-234) .  Thus,  as  North  Lake  Dam  cannot  accommodate  a 
flood  of  1/2  PMF  magnitude,  its  spillway  is  considered  to  be  inade¬ 
quate,  but  not  seriously  inadequate. 

It  must  be  emphasized,  however,  that  if  the  dike  were  not 
removed  and  present  conditions  were  to  persist,  the  spillway  at 
North  Lake  Dam  would  accommodate  only  a  minimal  percentage  of  the 
PMF.  Moreover,  the  entire  embankment  would  likely  be  overtopped 
and  could  fail,  possibly  threatening  lives  and  property  downstream. 
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SECTION  6 

EVALUATION  OF  STRUCTURAL  INTEGRITY 


6 . 1  Visual  Observations . 

a.  Embankment.  Visual  observations  and  field  measurements 
indicate  that  the  structure  is  broad-based  and  the  slope  of  its 
downstream  face  is  relatively  gentle.  Both  characteristics  enhance 
its  overall  stability;  however,  the  embankment  lacks  adequate 
maintenance  and  appears  somewhat  neglected.  Seepage  was  observed 
along  the  downstream  embankment  toe  near  the  outlet  conduit. 
Although  it  is  not  presently  considered  to  be  serious,  this  seep¬ 
age,  as  well  as  the  swampy  condition  observed  to  its  right  along 
the  downstream  embankment  toe,  should  be  assessed  in  all  future 
inspections  specifically  noting  any  turbidity  and/or  changes  in 
rates  of  flow.  The  low  area  along  the  embankment  crest  adjacent  to 
the  spillway  should  be  raised  or  provided  with  adequate  erosion 
protection  so  that  heavy  spillway  discharges  and  anticipated  over¬ 
topping  flows  do  not  severely  damage  or  imperil  the  structure.  The 
tire  ruts  observed  along  the  embankment  crest  should  be  regraded  or 
backfilled. 

b.  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be  in  poor 
structural  condition.  Its  major  deficiency,  the  earth  and  rock 
dike  across  its  crest,  is  presently  a  threat  to  the  embankment  in 
that  the  dike  increases  the  potential  for  embankment  overtopping  by 
reducing  the  spillway  discharge  capacity.  The  overgrowth  encoun¬ 
tered  in  the  discharge  channel  along  the  downstream  embankment  toe 
could  also  potentially  obstruct  flow,  causing  spillage  out  of  the 
channel  and  perhaps  erosion  of  the  downstream  toe  area.  The  chan¬ 
nel  itself,  although  lacking  in  formally  placed  slope  protection, 
is  partially  cut  through  rock  or  rocky  soil  and  appears  to  be  ade¬ 
quately  durable  except  for  the  portion  of  the  right  channel  side- 
wall  that  appears  to  be  formed  by  the  embankment  itself.  Addi¬ 
tional  erosion  protection  should  be  provided  in  this  area  if  it  is 
to  continue  to  function  as  part  of  the  spillway. 

2.  Outlet  Conduit.  The  outlet  conduit  is  reportedly 
functional  and  in  good  condition.  The  discharge  end  is  almost 
completely  covered  with  saturated  silt  and  should  be  cleared.  The 
outlet  was  constructed  without  a  means  of  controlling  flow  at  the 
inlet.  Provisions  should  be  made  for  actually  controlling  or  at 
least  blocking  the  intake  in  the  event  of  a  leak  or  a  rupture 
within  the  embankment  which  could  lead  to  piping  or  internal  ero¬ 
sion. 
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6.2  Design  and  Construction  Techniques. 

No  information  is  available  that  details  the  methods  of  design 
and/or  construction. 


6.3  Past  Performance. 

No  records  relative  to  the  performance  history  of  this  facil¬ 
ity  are  available.  The  owner's  representative  stated,  however, 
that  the  embankment  had  never  been  overtopped  to  his  knowledge. 


6.4  Seismic  Stability. 

The  dam  is  located  in  Seismic  Zone  No.  1  and  may  be  subject  to 
minor  earthquake  induced  dynamic  forces.  It  is  believed  that  the 
facility,  as  constructed,  can  withstand  the  expected  dynamic  forces; 
however,  no  calculations  and/or  investigations  were  performed  to 
confirm  this  opinion. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment. 

a.  Safety.  The  results  of  this  investigation  indicate  the 
facility  is  in  fair  condition. 

The  size  classification  of  the  facility  is  small  and  the 
hazard  classification  is  considered  to  be  high.  In  accordance  with 
the  recommended  guidelines,  the  Spillway  Design  Flood  (SDF)  ranges 
between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the  PMF.  Since 
the  facility  is  classified  near  the  lower  bounds  of  the  small 
category,  the  SDF  for  the  facility  is  considered  to  be  the  1/2  PMF. 
Results  of  the  hydrologic  and  hydraulic  analysis  indicate  the 
facility  will  pass  and/or  store  approximately  24  percent  of  the  PMF 
prior  to  embankment  overtopping.  The  conditions  of  overtopping  are 
not,  however,  considered  sufficient  to  cause  failure  of  the  dam. 
Thus,  as  Nprth  Lake  Dam  cannot  accommodate  a  flood  of  1/2  PMF 
magnitude,  its  spillway  is  considered  to  be  inadequate,  but  not 
seriously  inadequate. 

It  must  be  emphasized,  however,  that  if  the  dike  were  not 
removed  and  present  conditions  were  to  persist,  the  spillway  at 
North  Lake  Dam  would  accommodate  only  a  minimal  percentage  of  the 
PMF.  Moreover,  the  entire  embankment  would  likely  be  overtopped 
and  could  fail,  possibly  threatening  lives  and  property  down¬ 
stream. 


b .  Adequacy  of  Information.  The  available  data  is  con¬ 
sidered  sufficient  to  make  a  reasonable  Phase  I  assessment  of  the 
facility. 


c.  Urgency.  The  recommendations  listed  below  should  be 
implemented  immediately. 

d.  Necessity  for  Additional  Investigations.  Additional 
investigations  are  considered  necessary  to  more  accurately  assess 
the  adequacy  of  the  spillway. 


7 . 2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Remove  the  earth  and  rock  dike  from  the  spillway  channel 
entrance  in  order  to  provide  for  maximum  unobstructed  flow.  In 
addition,  excess  vegetation  should  be  cleared  from  along  the  spill¬ 
way  discharge  channel  that  parallels  the  downstream  embankment  toe. 

b.  Provide  interim  adequate  erosion  protection  along  the 
spillway  right  sidewall  adjacent  the  embankment,  as  well  as,  along 


15 


the  crest  and  slopes  of  the  low  portion  of  the  embankment  immedi¬ 
ately  to  the  right  of  the  spillway  until  a  more  formal  spillway 
assessment  is  completed. 

c.  Retain  the  services  of  a  registered  professional  engineer 
experienced  in  the  hydraulics  and  hydrology  of  dams  to  more  accu¬ 
rately  assess  the  adequacy  of  the  spillway  and  to  prepare  recom¬ 
mendations  deemed  necessary  to  make  the  facility  hydraulically 
adequate . 

d.  Provide  means  for  controlling  flow  through  the  outlet 
conduit  at  its  inlet  end  or  a  plan  to  block  flow  at  the  inlet 
should  emergency  conditions  develop  along  the  length  of  the  conduit 
within  the  embankment.  In  addition,  the  discharge  end  of  the 
conduit  should  be  cleared  of  all  obstructing  materials  that  may 
hamper  discharge. 

e.  Continue  to  observe  in  all  future  inspections  the  seepage 
at  the  downstream  embankment  toe  in  the  vicinity  of  the  outlet 
conduit  noting  any  changes  in  its  general  condition. 

f.  Backfill  and  regrade  the  tire  ruts  observed  along  the 
embankment  crest. 

g.  Develop  formal  manuals  of  operation  and  maintenance  to 
ensure  the  proper  future  care  and  operation  of  the  facility. 
Included  in  the  manuals  should  be  provisions  to  clear  excess  vege¬ 
tation  from  the  embankment  slopes  on  a  regular  basis  to  afford  an 
unobstructed  view  of  the  facility. 

fc.  .  Develop  a  formal  warning  system  for  the  notification  of 
downstream  inhabitants  should  hazardous  embankment  conditions 
develop.  Included  in  the  plan  should  be  provisions  for  around- 
the-clock  surveillance  of  the  facility  during  periods  of  unusually 
heavy  precipitation. 
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VISUAL  INSPECTION  CHECKLIST  AND  FIELD  SKETCHES 


RECORDED  BY  B.  M.  Mihalcin 
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GENERAL  PLAN  -  FIELD  INSPECTION  NOTES 
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Small  earth  and  rock  dike  constructed  across  entire  length  of  spillway 
in  1979,  in  order  to  raise  reservoir  level  6-8  inches. 
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GA!  CONSULTANTS,  INC. 


CHECK  LIST  NDt  ID  #  PA-0Q268  _ 

HYDROLOGIC  AND  HYDRAULIC  PENNDER  ID  #  52-180 

ENGINEERING  DATA 

SIZE  OF  DRAINAGE  AREA:  0.47  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  1225.0  STORAGE  CAPACITY:  80  acre-feet. - 

ELEVATION  TOP  FLOOD  CONTROL  POOL  _  ~  _ . STORAGE  CAPACITY: _ z _ 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY:  ~ _ 

ELEVATION  TOP  DAM:  1227.0  STORAGE  CAPACITY:  112  acre-feet. 

SPILLWAY  DATA 

CHEST  ELEVATION:  1225.  Q  (with  garth  and  rock  dike,  removed)., - 

Uncontrolled,  roughly  trapezoidal  channel  cut  through  soil 
TYPE:  and  rock  at  left  ahutment.  ...  . . — . . —  — 

CFSST  LENGTH:  25  feet  (base  width) :  30  feet  (too  width  at  low  top  of  dam  level: 

CHANNEL  LENGTH:  Approximately  380  feet. _ 

SPILLOVER  LOCATION:  Left  abutment. _ _ _ _ _ 

NUMBER  AND  TYPE  OF  GATES;  _  None. _ _ 

OUTLET  WORKS 

TYPE;  12-inch  diameter  cast  iron  pipe. _ _ _ 

LOCATION:  Near  center  of  embankment, _ 

ENTRANCE  INVERTS:  Not  known. _ 

EXIT  INVERTS:  1208.8  (field). _ 

EMERGENCY  DRAWDOWN  FACILITIES:  12-inch  diameter  manually  operated  gate  valve 
* 

HYDROMETEOROLOGICAL  GAGES 

TYPE:  None. _ _ — - - 

LOCATION:  n/a. _ _ _ 

RECORDS:  N/a. _ _ _ _ 

MAXIMUM  NON-DAMAGING  DISCHARGE:  _  Not  known. _ 
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PHOTOGRAPHS 


WOODED 


NORTH  LAKE  DAM 
PHOTOGRAPH  KEY  MAP 


PHOTOGRAPH  1  Overview  of  North  Lake  Dam  as  seen  from  the  right  abutment. 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two  basic 
types  of  hydrologic  analyses:  1)  the  evaluation  of  the  overtopping 
potential  of  the  dam;  and  2)  the  estimation  of  the  downstream 
hydrologic-hydraulic  consequences  resulting  from  assumed  structural 
failures  of  the  dam.  Briefly,  the  computational  procedures  typi¬ 
cally  used  in  the  dam  overtopping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s )  through  the  reservoir 
to  determine  if  the  event(s)  analyzed  would  overtop  the  dam. 

c.  Routing  of  the  outflow  hydrograph(s)  from  the  reservoir 
to  desired  downstream  locations.  The  results  provide  the  peak 
discharged ) ,  time(s)  of  occurrence  the  peak  discharge(s) ,  and  the 
maximum  stage(s)  of  each  routed  hydrograph  at  the  downstream  end  of 
each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences  result- 
ing  from  an  assumed  structural  failure  (breach)  of  the  dam  is 
typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s)  to  the  reservoir. 

b.  Routing  of  the  inflow  hydrograph(s)  through  the  reser¬ 
voir. 

c.  Development  of  a  failure  hydrograph(s )  based  on  specified 
breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired  down¬ 
stream  locations.  The  results  provide  estimates  of  the  peak  dis¬ 
charged),  time(s)  to  peak  and  maximum  water  surface  elevation(s) 
of  failure  hydrograph(s )  for  each  location. 


HYDROLOGY  AND  HYDRAULIC  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  _ NORTH  LAKE  DAM _ 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  =  22.0  INCHES/24  HOURS  (1) 


(1)  HYDROMETEOROLOGICAL  REPORT  33,  U.S.  ARMY  CORPS  OF  ENGINEERS,  1956. 

(2)  HYDROLOGIC  ZONE  DEFINED  BY  CORPS  OF  ENGINEERS,  BALTIMORE  DISTRICT,  FOR 
DETERMINATION  OF  SNYDER  COEFFICIENTS  (Cp  AND  Ct) • 

(31  SNYDER  COEFFICIENTS 

(4)  L  «  LENGTH  OF  LONGEST  WATERCOURSE  FROM  DAM  TO  BASIN  DIVIDE 

Lca  •  LENGTH  OF  LONGEST  WATERCOURSE  FROM  DAM  TO  POINT  OPPOSITE  BASIN  CENTROID. 

(5)  SEE  SHEET  5. 
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Regional  Vicinity  and  Watershed  Boundary  Map 


North  Lake  Dam  is  located  in  the  glaciated  Low  Plateaus 
section  of  the  Appalachian  Plateaus  physiographic  province  of 
eastern  Pennsylvania.  In  this  area,  the  Appalachian  Plateaus 
province  is  characterized  topographically  by  flat- topped,  hummocky 
hills  formed  as  a  result  of  glaciation  and  subsequent  stream 
dissection  of  nearly  flat- lying  strata.  The  Devonian  age  sedimen¬ 
tary  rock  strata  in  Pike  County  regionally  strike  N35°E  and  dip 
gently  to  the  northwest.  The  Delaware  River  is  the  major  drain¬ 
age  basin  in  the  area.  Major  tributary  streams  intersect  the 
Delaware  River  at  right  angles;  whereas,  smaller  streams  display 
a  slightly  more  random  tributary  pattern.  Both  major  and  minor 
tributary  stream  systems  are  joint  controlled  and  exhibit  modified 
rectangular  and  trellis-type  drainage  patterns. 

Structurally,  the  area  containing  Pike  County  lies  on  the 
south  flank  of  a  broad,  asymmetrical  synclinorium  that  plunges  to 
the  southwest.  Superimposed  on  this  broad  structural  basin  are 
numerous  anticlinal  and  synclinal  folds  characterized  by  planar 
limbs  and  narrow  hinges.  Due  to  prior  glaciation,  low  relief  and 
surficial  soil  cover,  fold  axes  are  difficult  to  trace. 

The  sedimentary  rock  sequences  in  the  vicinity  of  the  dam 
and  reservoir  are  probably  members  of  the  Susquehanna  Group  of 
Upper  Devonian  age  (see  Geology  Map) .  The  sedimentological 
changes  observed  in  the  Catskill  Formation  indicate  that  the  rate 
of  sedimentation  exceeded  the  rate  of  basin  subsidence  resulting 
in  a  facies  change  from  marine  to  non-marine  strata.  On  the 
accompanying  geology  map  the  delineation  between  the  Middle  and 
Upper  Devonian  age  sedimentary  rock  sequences  represents  the 
Allegheny  Front  which  separates  the  Valley  and  Ridge  physio¬ 
graphic  province  from  the  Appalachian  Plateaus  physiographic 
province . 

Approximately  half  of  Pike  County,  including  the  dam  site, 
is  covered  by  a  blanket  of  Wisconsin  age  (most  recent)  glacial 
drift  which,  based  on  the  degree  of  weathering,  was  probably 
deposited  during  the  Woodfordian  stage.  Valley  bottoms  are 
typically  covered  by  recent  alluvium  and  Woodfordian  outwash  of 
variable  thickness,  but  typically  less  than  10  feet.  These 
deposits  are  characteristically  unconsolidated  stratified  sand 
and  gravel  usually  with  more  gravel  than  sand  and  some  small 
boulders.  The  direction  of  the  Wisconsin  ice  advance,  was  from 
the  northeast  over  the  Catskill  Mountains  and  from  the  north  over 
the  Appalachian  Plateau.  The  terminal  moraine  resulting  from  the 
southern  most  advance  of  the  Wisconsin  ice  sheet  in  this  area  is 
located  in  the  southern  portion  of  Monroe  County  which  borders 
Pike  County  to  the  South. 
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louter  member,  virtually  ruwtie  lit.hotnyy  an  Upper  memlter.  Unit  in  about  l,l,'0  fe •  t  thiol.  U*,\-r  . dart  ,< 

gradational. 

Marco  1 1  us  Shale  -  Hirl-gray,  evenly  hminated,  nifty  rlay  nh.il>  md  >day,y  r.ilt  n  hale  that  ».in+'*'lu 
rant  a  inn  very  hard  hm\t  eonrret.ionn  and  in  i  .fell  rleaved;  l'*'>i.fr‘na  a,'nor.il  ly  ,'b  r-mred.  Memfre  <r  tfr'ut 
?h-fer t.  thirl.  Isv.ter  mntart  i r-  gradational. 
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StOLOCIC  MAP  OP  NOPTHEASTIRh  PENNSYLVANIA .  COMPILED  BY 
510 .  M.  STOSE  ANO  O.A.  LJUNGSTEOT  COMMONWEALTH  OF  PENN- 

SLYVANIA  oept,  op  internal  affairs  oateo  1 9 s t ,  scale 
i*  *  *  miles. 


